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Evaluating rat model of acute cerebral ischemia-reperfusion by computed tomo-
graphy perfusion imaging

MA Xiu-hua, LU Fu-rong, LU Fa-jin, XIAO Zhi-bo, HUANG You-xin, LI Xin-you, YANG Liu, PAN Jing (Department
of Radiology, The First Affiliated Hospital of Chongqing Medical University, Chongging 400016, China)

Abstract: Objective To evaluate the reliability and accuracy of rat model of acute cerebral ischemia-
reperfusion in living condition by using CT perfusion imaging ( CTPI) technology. Methods A stable and re-
versible acute cerebral ischemia-reperfusion model with unilateral middle cerebral occlusion was established in
Wistar rats and evaluated by CTPI, TTC staining and HE staining. There were 2 groups: ischemia group and is-
chemia + reperfusion group. Results (D Cerebral blood flow (CBF) core areas and cerebral blood volume
(CBV) of low volume infusion areas on CTPI showed no significant difference at various time points and be-
tween the 2 groups (P >0.05), and the results obtained from CTPI were concordant with those from TTC stai-
ning for infarction zone (P >0.05), but significantly different with the ischemic volume of average transit time
(MTT) (P <0.05). There were significant differences between MTT ischemic volume and infarction zone
volume by TTC staining (P <0.05). @There was correlation between CTPI parameters and infarction volume
by TTC staining, and CBV relevance was the best (r =0.74). @3)CBF and CBV in infarction zone were signifi-
cantly lower than those in contralateral control zone, and MTT extended; CBF in ischemic penumbra (IP) zone
was significantly lower than that in contralateral control zone, while CBV was normal or higher, and MTT extend-
ed slightly; CBF, CBV and MTT in relatively normal zone had no obvious changes than these on contralateral
sides. @The brain tissue with the matched decrease in CBF and CBV showed the performance-based nerve cell
death in HE staining, and the brain tissue with CBF decreased and CBV normal showed the performance-based
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nerve cell degeneration. Conclusion CTPI as a rapid, accurate, non-invasive method can evaluate the brain

homodynamics of cerebral ischemia-reperfusion animal model in living state, and can display the site, size, ex-

tent of ischemic region during cerebral infarction, and has important clinical value for the ultra-acute cerebral

infarction in treatment and review.
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